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ROTOR FOR DYNAMO-ELECTRIC MACHINE AND METHOD OF MANUFACTURING 
SAME 


BACKGROUND OF THE INVENTION 
1 , Field of' the Invention 



The present invention relates to a rotor of a dynamo- 
electric machine which rotor is equipped with a magnet portion 
provided between adjacent triangular magnetic poles to reduce 
the leakage of magnetic flux between the triangular magnetic 
poles, and a method of manufacturing same- 
2. Description of Related Art 

g, 10 is a sectional side elevation of a 
^ ^onventionalX vehicular AC generator; and Fig. 11 is a 


perspective view of a rotor shown in Fig. 10, The AC generator 
is equipped wit\h: a case 3 comprised of a front bracket 1 and a 
rear bracket 2 made of aluminum; a shaft 6 which is provided in 
the case 3 and which has a pulley 4 fixed at one end thereof; a 
Randell-type rotoA 7 secured to the shaft 6; fans 5 secured to 
both side surfacesXof the rotor 7; a stator 8 secured to the 
inner wall surface ot the case 3; a slip ring 9 which is secured 
to the other end of Vhe shaft 5 and which supplies current to 
the rotor 7; a pair o\f brushes 10 in sliding contact with the 
slip ring 9; a brush holder 11 which holds the brushes 10; a 
rectifier 12 which is eiectrically connected to the stator 8 to 
rectify alternating current generated in the stator 8 to direct 
current; a heat sink 17 fVtted onto the brush holder 11; and a 
regulator 18 which is bondfed to the heat sink 17 to adjust the 
magnitude of the AC voltage ^generated in the stator 8. 

The rotor 7 is constituted by a rotor coil 13 through 
which current flows to generate magnetic flux, and a field core 
assembly 14 wfilch is provided such that it covers the rotor coil 



13 and in which magnet ic poles are formed by the magnetic flux. 
The field core assembly 14 is composed of a pair of first field 
core member 2 1 and second field core member 22 which are 
alternately meshed. The first field core member 21 and the 
second field core member 22 are made of iron; th0 first field 
core member 2 1 has triangular magnetic poles 23, and the second 
field core member 22 has triangular magnetic poles 24. A 
hexahedral magnet 19 is provided between adjacent ones of the 
triangular magnetic poles 23 and 24 in an orientation that 
reduces the leakage of magnetic flux between the triangular 
magnetic poles 23 and 24, 

The stator 8 is provided with a stator core 15, and a 
stator coil 1 6 which is composed of a conductor wound around the 
stator core 15 and in which alternating current is generated as 
the magnetic flux from the rotor coil 13 changes as the rotor 7 
rotates , 

In the vehicular AC generator configured as set forth 
above, current is supplied from a battery, not shown, to the 
rotor coil 13 via the brushes 10 and the slip ring 9 so as to 
generate magnetic flux; the triangular magnetic poles 23 of the 
first field core member 21 are magnetized to the N pole 
(positive polavity) ^ while the triangular magnetic poles 24 of 
the second field core 22 are magnetized to the S pole (negative 
polavity) , 

The pulley 4 is driven by an engine and the rotor 7 
is rotated through the shaft 6, so that a rotary magnetic field 
is supplied to the stator coil 16, thus generating an 
electromotive force in the stator coil 16, This AC 

electromotive force is rectified into direct current through the 
rectifier 12 and the magnitude thereof is adjusted by the 
regulator 18 before it is supplied to the battery. 
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In a conventional rotor 7 of the vehicular AC 
generator , the hexahedral magnet 19, which has been magnetized 
in a direction so as to reduce the leakage of magnetic flux 
between the triangular magnetic poles 23 and 24, is secured to 
adjacent triangular magnetic poles 23 and 24 by using an 
adhesive agent.. More specifically, the hexahedral magnet 19 is 
secured so that the side opposed to the triangular magnetic pole 
23 magnetized to the N pole constitutes the N-pole surface of 
the magnet 19, while the side opposed to the triangular magnetic 
pole 24 magnetized to the S pole constitutes the S-pole surface 
of the magnet 19. This makes it possible to reduce ineffective 
magnetic flux which leaks between the adjacent triangular 

f'l magnetic poles 23 and 24 and therefore does not contribute to 

the power generation of the AC generator, and the power 

%n generating efficiency of the AC generator is thereby increased. 

■1^ The magnets 1 9 , however , are each discretely 

13 

|y positioned at twelve points between the triangular magnetic 

poles 23 and 24. Therefore, a lot of time is required to attach 

S the magnets 19, leading to the problem of poor assembly 

ef f iciency . 


SUMMARY OF THE INVENTION 

The present invention has been made with a view toward 
solving the problem described above, and it is an object of the 
invention to provide a rotor for a dynamo-electric machine, 
which permits higher manufacturing efficiency, and a method of 
manufacturing same. 

To this end, in a present invention of a rotor for a 
dynamo-electric machine, a plurality of magnetic portions are 
provided between adjacent ones of triangular magnetic poles in 
an orientation that reduces the leakage of magnetic flux between 
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the triangular magnetic poles, and are joined to at least one of 
a first flange and a second flange. 

In a preferred form of the rotor for a dynamo-electric 
machine, magnetic portions are constituted by magnetic members 
made of a magnetic material and covers which cover the magnetic 
members and which are made of the same resin material as that of 
a bobbin. 

In another preferred form of the rotor for a dynamo- 
electric machine, fitting portions which are fitted on the sides 
of the triangular magnetic poles to prevent the magnetic 
portions from shifting radially outward are formed on the sides 
of the magnetic portions • 

In yet another preferred form of the rotor for a 
dynamo-electric machine , engaging portions which engage with 
ends of triangular magnetic poles to prevent magnetic portions 
from shifting axially are formed on the ends of the magnetic 
portions- 

In another preferred form of the rotor for a dynamo- 
electric machine, locking port ions a which engage with mating 
portions formed on the distal ends of magnetic portions to 
retain the magnetic portions between triangular magnetic poles 
are' formed on the outer periphery of either a first flange or a 
second flange. 

In another present invention of a method of 
manufacturing a rotor for a dynamo-electric machine, magnetic 
members are placed in a mold and resin is injection molded to 
form a bobbin and magnetic portions integral with the bobbin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a sectional view illustrating a rotor of a 
vehicular AC generator of a first embodiment in accordance with 
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the present invention. 

Fig. 2 is a side view of a bobbin and radially 
extending magnetic portions which are included in the rotor 
shown in Fig . 1 . 

Fig. 3 is a sectional view at the line III-III of Fig. 

2. 

Fig. 4 is a top plan view of an essential portion of 
the rotor shown in Fig. 1, 

Fig. 5 is a side view showing a bobbin and radially 
extending magnetic portions which are included in a rotor of a 
vehicular AC generator of a second embodiment in accordance with 
the present invention. 

Fig. 6 is a top plan view of an essential portion of a 
rotor of a vehicular AC generator of a third embodiment in 
accordance with the present invention. 

Fig. 7 is a side view of a bobbin and radially 
extending magnetic portions which are included in the rotor 
shown in Fig. 6. 

Fig. 8 is a sectional view of an essential portion of 
a rotor of a vehicular AC generator of a fourth embodiment in 
accordance with the present invention. 

Fig. 9 is an enlarged view of the essential portion 
shown in Fig. 8. 

Fig. 10 is a sectional view illustrating a 
conventional vehicular AC generator. 

Fig. 1 1 is a perspective view illustrating the rotor 
shown in Fig .10.. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The rotor of a dynamo-electric machine in accordance 
with the present invention will now be explained; parts that are 
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similar or corresponding to those shown in Fig. 10 and Fig. 11 
will be assigned like reference numerals. 
[First Embodiment] 

Fig . 1 is a sectional view illustrating a rotor 30 of 
a vehicular AC generator in accordance with the present 
invention; Fig. 2 is a side view of a bobbin 32 and radially 
extending magnetic portions which are incorporated in the rotor 
shown in Fig. 1; Fig. 3 is a sectional view at the line III-III 
of Fig. 2; and Fig. 4 is a top plan view of an essential portion 
of the rotor shown in Fig. 1. 

The rotor 30 is provided with a rotor coil 31 through 
which current flows to generate magnetic flux, a field cpre ,14 
assembly which is provided such that it covers the rotor coil 3 1 
and in which magnetic poles are formed by magnetic flux, and 
hexahedral magnetic portions 38 secured to the field core 
assembly 14. 

The field core assembly 14 has a paired structure 
comprising a first field core member 21 and a second field core 
member 22 which are alternately meshed with each other. The 
first field core member 2 1 and the second field core member 22 
respectively have triangular magnetic poles 23 and 24 made of 
iron. 

The rotor coil 3 1 is equipped with the bobbin 32 and a 
conductor 33 wound around the bobbin 32. 

The bobbin 32 is provided with: a first flange 34; a 
second flange 35 opposed to the first flange 34; a cylindrical 
portion 36 joined to the first flange 34 and the second flange 
35; and rotation stoppers 37 which are formed on the first 
flange 34 and the second flange 35, respectively, so that they 
project in the axial direction of the rotor coil 3 1 and are 
fitted in the base portions between the triangular magnetic 


poles 23 and 24 . 

The magnetic portions 38 are joined to the second 
flange 35, have tapered fitting portions 39 formed on both sides 
thereof, and have engaging portions 40 formed at the distal ends 
thereof. The magnetic portions 38 are disposed so as to reduce 
the leakage of magnetic flux between the first triangular 
magnetic poles 23 and the second triangular magnetic poles 24. 
More specifically, the magnetic portions 38 are arranged such 
that the N-pole surfaces of the magnetic portions 38 face the 
triangular magnetic poles 23 magnetized to the N pole, while the 
S-pole surfaces of the magnetic portions 38 face the triangular 
magnetic poles 24 magnetized to the S pole. 

The aforesaid bobbin 32 and the magnetic portions 38 
^^onnected to the bobbin 32\ are manufactured according to the 

following procedure. First\ the first flange 34, the second 

\ 

flange 35, the cylindrical portion 36, rotation stoppers 37, and 
inter-magnetic-pole members \ to be disposed between the 

triangular magnetic poles are\ integrally formed by injection 

\ 

molding using a magnetic resim composed of a polyamide-based 
resin with f err ite-based iron filings mixed therein. Then, a 
magnetic field is applied to %Dnly the inter -magnet ic-pole 
members to magnetize them so as to Iform the magnetic portions 38 
composed of magnetic material. \A part from the magnetic 
portions 37, the second flange 35, cylindrical portion 36, 

and the rotation stoppers 37 constituting the bobbin 32 are not 
magnetized and have an insulating funct^lon. 

The stator 8 is provided with a stator core 15 and a 
stator coil 16, composed of a conductor wound around the stator 
core 15, in which alternating current is generated as the 
magnetic flux from the rotor coil 3 1 changes when the rotor 30 
rotates. 



The operation of the vehicular AC generator configured 
as set forth above will now be explained. Current is supplied 
from a battery, not shown, to the rotor coil 31 via the brushes 
10 and the slip ring 9 so as to generate magnetic flux; the N 
magnetic pole is formed on the triangular magnetic poles 23 of 
the first field core member 21, while the S magnetic pole is 
formed on the triangular magnetic poles 24 of the second field 
core member 22. The pulley 4 is driven by an engine and the 
rotor 30 is rotated through the shaft 6, so that a rotary 
magnetic field is imparted to the stator coil 16, thus 
generating an electromotive force in the stator coil 16. This 
AC electromotive force is rectified into direct current through 
the rectifier 12 and the magnitude thereof is adjusted by the 
regulator 18 before it is supplied to the battery. 

The fitting portions 39 of the magnetic portions 38 
are fitted to the side portions of the triangular magnetic poles 
23 and 24, and the engaging portions 40 are engaged with the 
ends of the triangular magnetic poles 23 and 24. Hence, even 
when the magnetic portions 38 are subjected to centrifugal force 
or the like, generated when the rotor 30 rotates at high speed, 
the magnetic portions 38 do not shift in the radial or axial 
directions of the rotor 30 and therefore do not separate from 
the triangular magnetic poles 23 and 24. Further, the rotation 
stoppers 37 fitted in the base portions between the triangular 
magnetic poles 23 and 24 prevent the rotor coil 3 1 from shifting 
in relation to the field core 14. 

[Second Embodiment] 

Fig. 5 is a side view showing a bobbin 42 and radially 
extending magnetic portions 48 which are included in a rotor of 
a vehicular AC generator of a second embodiment. 
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The second embodiment differs from the first 
embodiment in that; the magnetic portions 48 are composed of 
magnetic members 43 formed from a magnetic material comprising a 
magnetic resin of a poly amide-based resin with f err ite-based 
iron filings mixed therein, and covers 47 composed of a 
polyamide-based resin which cover the magnetic members 43; and 
the covers 47, and the first flange, a second flange 44, a 
cylindrical portion 45, and rotation stoppers 46 constituting 
the bobbin 42 are all made of the same polyamide-based resin- 
In the second embodiment, the inter-magnetic-pole 
members to be disposed between the rectangular magnetic poles 
are formed by injection molding with a magnetic resin. Then the 
inter-magnetic-pole members are then magnetized to form the 
magnetic members 43. Then, the magnetic members 43 are placed 
in a mold and a polyamide-based resin is injection molded to 
form the bobbin 42 and the magnetic portions 48 integral with 
the bobbin 42. Alternatively, the step of making the magnetic 
members 43 by magnetizing a magnetic resin may be implemented 
after forming the bobbin. 

In the first embodiment, costly magnetic resin is used 
for the entire bobbin 32 and the magnetic portions 38, whereas 
in the second embodiment the costly magnetic resin is used only 
for the magnetic members 43 of the magnetic portions 48, thus 
permitting lower manufacturing cost of the rotor coil, 

[Third Embodiment] 

Fig. 6 is a top plan view of an essential portion of a 
rotor coil 51 incorporated in a rotor of a vehicular AC 
generator of a third embodiment; and Fig. 7 is a side view of a 
bobbin 52 and radially extending magnetic portions which are 
shown in Fig. 6 . 
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The bobbin 52 is equipped with a first flange 53, a 
second flange 54 opposed to the first flange 53, and a 
cylindrical portion 55 joined to the second flange 54 and the 
first flange 53* Six hexahedral first magnetic portions 56 are 
connected circumf erentially on the outer periphery of the first 
flange 53; and six hexahedral second magnetic portions 57 are 
connected circumf erentially on the outer periphery of the second 
flange 54. Each of the first magnetic portions 56 and the 
second magnetic portions 57 has fitting portions 58 on both 
sides thereof and protuding engaging portions 59 on both ends 
thereof. The first magnetic portions 56 and the second magnetic 
portions 57 are disposed between the first triangular magnetic 
poles 23 and the second triangular magnetic poles 24 so as to 
reduce the leakage of the magnetic flux between the first 
triangular magnetic poles 23 and the second triangular magnetic 
poles 24 . 

These magnetic portions 56 and 57 are composed of 
magnetic members 60 made of oxide magnets, a magnetic material, 
and covers 6 1 which cover the magnetic members 60 and are made 
from a polyamide-^based resin. 

In the third embodiment, the magnetic members 60 are 
placed in a mold, and a polyamide-based resin is injection 
molded to form the bobbin 52 and the first magnetic portions 56 
and the second magnetic portion 57 integral with the bobbin 52. 

[Fourth Embodiment] 

Fig. 8 is a sectional view of an essential portion of 
a rotor 70 of a vehicular AC generator in accordance with the 
present invention; and Fig. 9 is an enlarged view of the 
essential portion shown in Fig. 8. The fourth embodiment is 
different from the first embodiment in that a plurality of 
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locking portions 72 opposed to the distal ends of the magnetic 
portions 38 are formed on the outer periphery of a first flange 
71, and the locking portions 72 are engaged with mating portions 
73 formed on the distal ends of the magnetic portions 38. 

In this embodiment, after the conductor 33 is wound 
around the cylindrical portion 36 of the bobbin 32, the mating 
portions 73 on the distal ends of the magnetic portions 38 can 
be retained at the locking portions 72 when the base portions of 
the magnetic portions 38 are bent to attach the magnetic 
portions 38 between the triangular magnetic poles 23 and 24, 
thus enabling the magnetic portions 38, which are usually spread 
radially, to be easily joined. This permits easier assembly of 
the rotor 70 . 

The locking portions 72 and the mating portions 73 may 
be removed after completing assembly of the rotor 70 • In this 
case, the locking portions 72 and the mating portions 73 can be 
prevented from separating due to centrifugal force generated 
when the rotor 70 rotates, thus protecting the component parts 
of the generator from damage. 

The embodiments have been explained refering to the 
rotor of the vehicular AC generator as the rotor of a dynamo- 
electric machine; the present invention, however, can obviously 
also be appl led also , for example , to the rotor of an electric 
motor . 

Thus, with the rotor for a dynamo-electric machine in 
accordance with the present invention, a plurality of magnetic 
portions are provided between adjacent ones of triangular 
magnetic poles in an orientation that reduces the leakage of 
magnetic flux between the triangular magnetic poles, and are 
joined to at least one of a first flange and a second flange. 
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Therefore, the magnetic portions can be installed between 
triangular magnetic poles more efficiently, and the 
manufacturing efficiency of the rotor is increased. 

Also, in the rotor for a dynamo-electric machine 
according to the present invention, magnetic portions are 
constituted by magnetic members made of a magnetic material and 
covers which cover the magnetic members and which are made of 
the same resin material as that of a bobbin. Therefore, costly 
magnetic material is employed for only part of the magnetic 
members; hence, the manufacturing cost of the rotor can be 
reduced , 

Further, in the rotor for a dynamo-electric machine 
according to the present invention, fitting portions which are 
fitted on the sides of the triangular magnetic poles to prevent 
the magnetic portions from shifting radially outward are formed 
on the sides of the magnetic portions. Therefore, the magnetic 
portions can be prevented from radially sepatating when the 
rotor rotates . 

Futhermore, in the rotor for a dynamo-electric machine 
according to the present invention, engaging portions which 
engage with ends of triangular magnetic poles to prevent 
magnetic portions from shifting axially are formed on the ends 
of the magnetic portions . Therefore , the magnetic portions can 
be prevented from axially separating when the rotor rotates. 

Futher, in the rotor for a dynamo-electric machine 
according to the present invention, locking portions which 
engage mating portions formed on the distal ends of magnetic 
portions to retain the magnetic portions between triangular 
magnetic poles are formed on the outer periphery of either a 
first flange or a second flange. Therefore, the peripherally 
arranged magnetic portions can be easily retained between the 
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triangular magnetic poles, permitting easier installation of the 
magnetic portions between the triangular magnetic poles. 

Futhermore, with the method of manufacturing a rotor 
of a dynamo-electric machine in accordance with the present 
invention, magnetic members are placed in a mold and resin is 
injection molded to form a bobbin and magnetic portions integral 
with the bobbin. Therefore, the magnetic portions integral with 
the bobbin can be simply manufactured. 
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